INTRODUCTION
Let Κ be a nonempty subset of a real normed linear space E. Let Τ be a self-mapping of K. Then Τ is said to be asymptotically nonexpansive if there exists a sequence {k n } C [l,oo) with k n -» 1 as η -> oo such that V x, y G K, the following inequality holds: ( 
1.1)
\\T n x -T n y\\ < k n \\x -y\\ V η > 1.
Τ is called uniformly L-Lipschitzian if there exists a constant L > 0 such that V x, y € Κ, ( 
1.2)
\\T n x -T n y\\ < L\\x -y\\ V η > 1.
The class of asymptotically nonexpansive maps was introduced by Goebel and Kirk [12] as an important generalization of the class of nonexpansive maps (i.e., mappings Τ : Κ -> Κ such that \\Tx -Ty\\ < \\x-y\\ Vx, yeK).
Bruck et. al [3] (1-3) limsup sup (\\T n x -T n y\\ -\\x -y\\) < 0.
η-ίοο x,y£K
It is known [19] that if Κ is a nonempty closed convex bounded subset of a uniformly convex Banach space Ε and Γ is a self-map of Κ which is asymptotically nonexpansive in the intermediate sense, then Τ has a fixed point. It is worth mentioning that the class of mappings which are asymptotically nonexpansive in the intermediate sense contains properly the class of asymptotically nonexpansive maps.
Iterative techniques for approximating fixed points of nonexpansive mappings and asymptotically nonexpansive mappings have been studied by various authors (see e.g., [4] - [5] , [8] , [14] , [23] - [33] ), using the Mann iteration method (see e.g., [21] ) or the Ishikawa iteration method (see e.g., [15] ).
In 1978, Bose [1] proved that if Κ is a nonempty closed convex bounded subset of a uniformly convex Banach space Ε satisfying Opial's condition and Τ : Κ ->· Κ is an asymptotically nonexpansive mapping, then the sequence {T n x} converges weakly to a fixed point of Τ provided Τ is asymptotically regular at x e K, i.e. lira \\T n x -T n+1 x\\ = 0. Passty [24] and also Xu [36] proved that the requirement that Ε η->οο satisfies Opial's condition can be replaced with the condition that Ε has a Prechet differentiate norm.
Furthermore, Tan and Xu ([30, 31] ) proved that the asymptotic regularity of Τ at x can be weakened to the so-called weakly asymptotic regularity of Τ at x, i.e., ω -lira (T n x -T n+1 x) = 0.
n->oo
In [27, 28] [26] .
It is our purpose in this paper to first introduce the class of non-self mappings which are asymptotically nonexpansive in the intermediate sense and to prove demiclosed principle for such mappings. Then, we construct an iteration scheme for approximating a fixed point of any map belonging to this class (when such a fixed point exists). We prove strong and weak convergence theorems. Our theorems improve and generalize important known results (see our Remark 3.18). It is well known (see e.g., [11, 20, 35] ) that in a uniformly convex space, SE is continuous, strictly in- 
PRELIMINARIES Let

A mapping Τ with domain D(T) and range R(T)
in Ε is said to be demiclosed at ρ if whenever {x n } is a sequence in D(T) such that {x n } converges weakly to x* 6 D(T) and {Tx n } converges strongly to p,
A Banach space Ε is said to have the Kadec-Klee property if for every sequence {x n } in E, x n ->· χ weakly and \\x n \\ -> \\x\\ strongly together imply \\x n -x\\ -> 0.
In what follows, we shall make use of the following lemma. 
Lemma 2.1. (see e.g., [1Q]) Let Ε be a real reflexive Banach space such that its dual E* has the
MAIN RESULTS
In this section, we give definitons and prove our main theorems. 
ra->oo
Let Κ be a nonempty closed convex subset of a real uniformly convex Banach space E. The following iteration scheme is studied:
where {a n } n >i is a sequence in (0, 1), and Ρ is as in definition 3.1.
Remark 3.3.
If Τ is a self-map, then Ρ becomes the identity map so that (3.1), (3.2) and (3.3) coincide with (1.1), (1.2) and (1.3), respectively. Moreover, (3.4) reduces to the recursion formula (1.4) (see also formulas (1.5) and (1.6)).
In the sequel, we shall need the following lemma: Proof. This is basically the proof of Lemma 2. 5 of Oka [22] (see also, Kaczor et. al [17] ). For completeness and because of more general nature of our map, we sketch the details. Clearly, {x n } is bounded. So, there exists R > 0 such that {x n } c C := Κ Π Ρ>.π(0), where BR(Q) is the closed ball in Ε with center 0 and radius R. Thus, C is a nonempty, closed, bounded, and convex subset of K.
Claim: 
F(T)
-{z e Κ : Tx = x}. Let {a n } n >i C (0, 1) be such that e < a n < 1 -e V π > 1 and some e > 0.
Starting from arbitrary x\ € K, define the sequence {x n } by the recursion (3-4)· Then lim \\x n -x*\\
n->cx> exists.
Proof. From the recursion (3.4) we have that -or*|| = ||P((1 -a n )x n + α^ΡΓ)"- 
Claim:
lim \\T(PT} n~l x n -x n \\ = 0.
n->oo
For this claim, we compute (using Theorem 2 of [37] ) as follows; \\x n+1 -x*\\' = ||P((1 -a n )x n + a n T(PT) nl x n } -Px*\\ p < ||(1 -a n )(x n -χ*) + αη(Τ(ΡΤΤ~ιΧη -x*W < (1 -a n )\\x n -x*\\ p + a n (\\x n -x*\\ + Cn) p so that
2^+ 1 g(HT(PT)
n -1 x n -x n \\) < (1-a n )\\x n -ar'||" + a n (\\x n -\\ Xn+l -x*\\P.
In particular, for some constant Μ > 0,
Hence This implies that lim a g(\\T(PTrl x n -Xn\\) = Q.
But g is strictly increasing, continuous and g(0)=0. Hence
Furthermore, \\x n +i -x n \\ = \\P((1 -a n )x n + a n T(PT} ni x n ) -Px n \\ < ||(1 -a n )x n + a n T(PT} nl x n -x n \\ = a n \\T(PT} nl x n -x n \\
This implies that lim ||a; n+ i -o; n || = 0. Also
Since T is uniformly continuous and Ρ is nonexpansive, we conclude that lim ||x n -Tx n \\ = 0. r π ι r/ ι _^°o
It is well known (see, for example, [2] . p. 108) that if E is uniformly convex,
for all ί 6 [0,1] and for all x,y e E such that ||o;|| < 1, \\y\\ < 1. Set 
Observe that L n > M n , m for all n, m. Since Ε is uniformly convex, then is nondecreasing and [10] and [16] .
Remark 3.18. Theorem 3.8 extends Theorem 1.5 of Schu [27] and the corresponding results of Kim and
Kim [18] , Rhoades [26] , and Osilike and Aniagbosor [23] to the more general class of non-self maps.
Furthermore, no boundedness condition is imposed on if as in [21] . Theorem 3.5 extends Theorem 1 of Oka [22] and Kaczor et al. [17] to the more general class of non-self maps. Under the additional hypothesis that the dual E* of E has the Kadec-Klee property, Theorem 3. [23] to the more general class of non-self maps, and without the assumption that (/ -T) is demiclosed and that E satisfies Opial condition. The results of this paper also extend and improve the corresponding results of [7] .
